Climate Smart Brachiaria Grass in East Africa by Ghimire, Sita R. & Djikeng, Appolinaire
Sita Ghimire and Appolinaire Djikeng
ILRI Institute Planning Meeting
4-7 October 2016
Climate Smart Brachiaria Grass 
in East Africa
Evaluations of Improved Cultivars
Fig 1. Green- house 
performance of 
Brachiaria 
genotypes to 
drought and low soil 
fertility. GLB, STB 
and DLB are green 
leaf, stem and dead 
leaf biomass, 
respectively.
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Fig 2. Brachiaria cultivar test sites in Kenya (A) and Rwanda (B). 
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Fig 3. Brachiaria plots at KARI- Katumani 
(A), and ILRI Campus , Kenya (B), and 
Bugesera, Rwanda (C).  
Evaluations of Improved Cultivars
 Five cultivars identified
 On farms evaluation – Over 4,000 
farmers in Kenya and 629 farmers 
in Rwanda
 Subsets of these farmers recording 
milk production and body weight 
gains 
 Milk production increased by 15 to 
100 percent
 Body weight experiment on heifers 
showed ADBW gains of 205g day-1 
for 12 week periods
 Increase in on-farm forage 
availability by three dry months
Fig 4: Five top 
performing cultivars 
in participatory 
selection in Kenya 
and Rwanda
Fig. 5  Brachiaria grasses (A), and two week old colony of 
Acremonium implicatum, a seed transmitted endophytic fungus 
(B) and endophytic bacteria (C) isolated from Brachiaria grasses 
grown in Kenya.
Microbial culture collections
Fungi – 450+ Bacteria – 111
Endophyte isolation: 710 fungi and 111 bacteria 
Microbes for Adaptation
Brachiaria Fungal Communities
a. Aerial Parts b. Roots
FIG 6: Molecular 
Phylogenetic analysis 
fungal taxa (a) aerial, 
and (b) root.  The 
evolutionary history 
was inferred by using 
the MLM based on 
Kimura 2-parameter 
model. The tree is 
drawn to scale, with 
branch lengths 
measured in the 
number of 
substitutions per site. 
All positions 
containing gaps and 
missing data were 
eliminated. 
Evolutionary analyses 
were conducted in 
MEGA6 .
Brachiaria Bacteria Community
FIG 7: Molecular Phylogenetic 
analysis of 50 Bacterial Taxa. The 
evolutionary history was inferred by 
using the Maximum Likelihood 
method based on the Tamura 3-
parameter model. The tree is drawn 
to scale, with branch lengths 
measured in the number of 
substitutions per site. All positions 
containing gaps and missing data 
were eliminated. Evolutionary 
analyses were conducted in MEGA6 
Functional characterizations
Plant growth promotion tests
Experimental plots for meta-genome 
and soil fertility studies
Functional assays
1. Pathogenicity
2. IAA Production
3. P solubilization
4. Fe utilization  
5. N  fixation
6. Methylotrophy
7. ACC deaminase
8. HCN production
9. Plant growth promotion
Microbes for Adaptation
Microbes for Plant Growth Promotion
Effect of bacterial inoculation on root (A), shoot (B) and total biomass (C) of maize seedlings. Experiment was 
conducted twice in two replications. Eight bacterial strains (csbB-007, csbB-042, csbB-046, csbB-048, csbB-062, 
csbB-087, csbB-090 and csbB-108) consistently showed a positive increase in the biomass
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Intermediate Impacts
 Increased forage availability and livestock productivity
 Identified potential endophytes for agricultural application 
 Increased awareness and net working, and technology upscaling
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